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Introduction
This report includes natural and cultural history information for southeastern Colorado. The natural history component is a checklist of vascular plants that occur on or near the Comanche National Grassland. Grasslands, hills, and canyons of the Comanche National Grassland cover approximately 443,765 acres of land in portions of Baca, Las Animas, and Otero Counties (figure 1). Administration of these National Forest System (NFS) lands is by the United States Department of Agriculture (USDA), Forest Service (FS). This report is intended for use by local residents, ranchers, farmers, scientists, administrators, and visitors. Folk and Spanish plant names are included because they are of special interest to the public. To facilitate identifications, a primary habitat is assigned for each species. Plant species currently known only from nearby areas, not yet from the Comanche National Grassland, are also included. Additions to this list will occur, since no initial checklist for such a large and diverse area is ever complete. Any botanist or interested amateur that accepts the challenge should discover a few additional plant species. The addition of more plant names will help realize a final objective of this report: to promote interest and a greater understanding of the southeastern Colorado flora.
To introduce and place this checklist in context, this report includes summaries of history, geology, climate, and vegetation types of southeastern Colorado. The methods used to select scientific names, to assign plants to geographical areas, and to assign each plant species to a habitat are described. The last section has a brief discussion of common names, rare plants, and weeds. The appendix is the annotated list of the vascular plants in the study area.
History
The prehistory of the Purgatoire Canyon area of the Comanche National Grassland includes more than 1,300 tracks of about 100 different prehistoric animals (Lockley and others 1997) . The allosaurus, brachiosaurus, brontosaurus, camptosaurus, and stegosaurus are among the well-known dinosaurs that made these tracks in sedimentary structures 144 to 62 million years ago, during the Late Jurassic Epoch. The sequence of early human presence in the Purgatoire is difficult to piece together, but Lockley and others (1997) have made an effort to unravel this history. They assign the Clovis as the first culture, present during a Paleo-Indian Period (10,000 B.C. to 5500 B.C.). Evidence for this culture includes fluted projectile points, which are tools that identify the Clovis, and the subsequent but overlapping Folsom hunter-gather cultures. The next period of 6,000 years was the Archaic Period (about 5500 B.C. to 200), when projectile point styles improved and other handmade items such as baskets, cording for lines, and nets were used. Just before the modern era was the Ceramic Period (200 to 1750), when pottery and bow-and-arrow weapons became prevalent. During this period the Apishapa culture (about 1000) grew beans, squash, and drew rock art that can still be seen. Resident cultures in the Purgatoire Valley during the late Ceramic period were a mix of Pueblo, Southwest, Jicarilla Apache, and others (1620-1720). As this period ended and settlers entered, the Comanche National Grassland region had Ute tribes toward the mountains, the nomadic Comanche and Kiowa south of the Arkansas River, and the Cheyenne and Arapaho to the north. This brief history will focus on the Comanche. The Comanche National Grassland is named in honor of the Comanche tribe. The Comanche name is believed to be derived from Komontcia, a Ute word that means "People Who Fight Us All the Time" (Pritzker 2000) . This nickname, assigned by the Utes, reflects the Comanche reputation among other tribes and among pioneers as fierce fighters. The Comanches speak a UtoAztecan language that suggests they were once part of the Eastern Shoshone that lived in the Gila River area of Arizona (3,000-500 B.C.). The names Tecolote Mesa and Tecolote Creek on the Comanche National Grassland are remnants of the Aztec influence, since tecolotl is Náhuatl (an important Aztec language) for owl.
The Comanche ancestors first migrated from Mexico and the Southwest to Idaho, Utah, and Wyoming and did not return to southeastern Colorado until the late seventeenth century (Pritzker 2000) . There are records of Ute tribe presence in southeastern Colorado by 1700 and evidence that the Comanche soon followed. The Comanche migration to Colorado is thought to have occurred soon after the Comanches acquired horses. The Comanche were excellent horsemen. It became a compliment to say you "ride like a Comanche." To ride "a la Comanche" was a well known phrase for a specific riding maneuver. Specifically, this was to lean forward and down while on horseback. In a dangling position, the Comanche would use the neck of a running horse as a shield while shooting a rifle or bow-and-arrow from underneath the horse's neck.
For over 150 years after this southward migration (1700-1860), the Arkansas Valley of southeastern Colorado was a part of the Comanche homeland. For most of the first 50 years of this time interval, the Comanche shared the region with Apache, Ute, and other tribes. The Apache eventually moved south (late 1820s) and the Utes were driven to the foothills . During the middle 50 years of this 150-year occupation (1755-1805) the Comanche were the main proprietors of the southeastern Colorado plains. At this time the Comanche homeland (Comancheria in Spanish) extended from western Oklahoma and southwestern Kansas south to northern Mexico. The Comanche nation learned to co-exist with neighboring Kiowa, Arapaho, and Cheyenne tribes, but they often fought with Ute neighbors toward the northwest and Apache neighbors toward the south. During the last half of this 150 year residency, the "white men" and Spaniards were continually entering Comanche lands.
In addition to being threatened by well-armed immigrants, the stability of the Comanche homeland was also diminished by disease (Blevins 1993) . During 1780 and 1781 the Comanche lost as many as half of their 7,000 to 12,000 members to a smallpox epidemic. From 1849 to 1850 more Comanche died of cholera than in battles (Pritzker, 2000) . With reduced numbers, the Comanche suffered a major defeat on September 3, 1779, in a battle near the current town of Colorado City, Pueblo County. This defeat was at the hands of a New Mexican army led by Gov. Juan Bautista de Anza. Killed in this key battle were the charismatic Comanche leader Cureno Verde (Greenhorn), his son, a shaman, and four of Cureno Verde's captains. After the death of these key Comanche leaders the remaining Comanche people attempted to regroup. The reconsolidated Comanche eventually began to seek formal peace settlements with the Mexican authorities. After Cuerno Verde was replaced by the less aggressive Ecueracapa ("leather cape"), a time of uneasy peace truces began.
With Ecueracapa as chief, trade relations between Comanches and Mexican leaders also resumed. When Mexican residents recognized that Comanche peace treaties were usually respected, entrepreneurs decided to trade with the Comanches at times other than during their infrequent visits (Lavender 1980) . These entrepreneurs, known as comancheros, collected goods and liquor and ventured out to trade with the Comanche on their lands. The comancheros were intermediaries between Indians and the settlers and were often the only means available to Mexicans and settlers to retrieve stolen cattle, goods, or kidnap victims.
At different points in history, the Comanche homeland north of the Arkansas River was claimed (absentee ownership) by the United States, French, and Mexican governments. In 1803, Thomas Jefferson purchased this piece of Comanche homeland as a part of the 529 million acres of the Louisiana Purchase. This purchase from France (for 15 million dollars: less than three cents an acre) included the entire western drainage area of the Mississippi River, from the Rocky Mountains to the mouth of the Mississippi River (Hine 1984) . The southern boundary of the Louisiana Purchase was generally agreed to be the Red River in Texas and the Arkansas River in Colorado. Since the Comanche National Grassland is located south of the Arkansas River, this land belonged to Mexico in the early 1800s.
In the decades after the Louisiana Purchase, the more tolerant Comanche tribe eventually allowed Ceran St. Vrain and the Bent brothers (Charles and William) to build a fort on the "American" or north side of the Arkansas River. Bent's Fort, between La Junta and Las Animas, was the first place that "western style" business took place in Colorado (Taylor 1963 ). As such, it was an important trading post for both settlers and Indians. The fort later became an important stop along the Santa Fe Trail, the commerce route between Independence, Missouri, and Santa Fe, New Mexico. The Santa Fe Trail began in 1821 and was the principal route through this region for over 50 years. Accounts of life along the Santa Fe Trail can be found in Gregg (1954) and Magoffin (1962) .
An important business transaction conducted at Bent's Fort and at other locations in early Colorado (Pueblo, Hardscrabble, and Greenhorn) was the exchange of Indian horses and mules for supplies and firearms (Lavender 1980) . These transactions were significant because trade animals brought to forts by the Comanche were often stolen from Mexican settlements. With procurement of more firearms, the Comanche, Ute, Apache, and Navajo could stage more frequent raids on Mexican settlements. A cycle began of more firearms for the Comanches, more frequent raids on Mexican settlements, and more horses and mules to trade at forts. This system was not well received by the Mexicans. The Mexicans criticized the role of Colorado forts as a supplier of firearms but could do nothing to stop the transactions.
With guns provided to the Comanche by forts and comancheros, the conflicts between Comanche and Mexicans continued, often reaching a peak during the full moons of August or September. The Mexican settlers learned to call these full moons the Comanche moons, a time when Comanche were likely to raid their towns (Blevins 1993) . The Comanche, on the other hand, referred to autumn full moons as Mexican moons, a good time to raid Mexican settlements. The trading at Bent's Fort helped upset the tentative peace agreements between the Mexicans and the Comanche.
As the Comanche struggled to retain their homeland, the Mexican authorities began to cede Comanche land to Spanish citizens in the form of land grants (Taylor 1963) . After 1821, the year Mexico became independent of Spain, the practice of ceding Comanche land to citizens continued by Mexican authorities. The areas awarded as land grants were sometimes locations where people would not dare to live, since it was Comancheria. Mexican authorities eventually gave away most of the Comanche homeland south of the Arkansas River. By the 1840s more than 200 different land grants totaling about 9 million acres had been awarded. Taylor (1963) called these grants the largest land give-away in history, done without the knowledge or consent of the Comanche.
Taylor further explained that the largest and easternmost land give-away in Colorado was the Vigil and St. Vrain Land Grant. This grant, awarded by Governor Armijo in 1844, was 4 million acres in size. The northern boundary of this grant was the Arkansas River from Pueblo to one league east of the confluence of the Arkansas and the Purgatoire rivers (near Las Animas). The western boundary was the foothills of the Rocky Mountains. The eastern border was from a spot along the Arkansas river near Las Animas, southwest to a point where the headwaters of the Purgatoire River curve westward. The southern boundary was from this curve in the Purgatoire River westward to Trinidad. This large Vigil and St. Vrain land grant included the current Arkansas Valley towns of Fowler, Las Animas, La Junta, Rocky Ford, and Manzanola. Further west it included Aguilar, La Veta, Rye, Trinidad, and Walsenburg.
Mexican claim to land south of the Arkansas ended in 1848 when the Treaty of Guadalupe Hidalgo ended the Mexican War. This treaty confirmed the annexation of Texas to the United States and set the Rio Grande (Rio Bravo) as the border with Mexico. The total Mexican loss of land in this treaty, including Texas, came to 602 million acres, an area larger than that of the Louisiana Purchase (Hine 1984) .
The overwhelmed Comanche were asked to sign a treaty in 1853, even though most of their land had already been ceded as land grants by Spanish or Mexican officials. The remaining Comanche groups in southeastern Colorado had lost their homeland and lifestyle. They were sent to Indian Territory in Arizona and Texas. By the late 1880s the presence of the Comanche in southeastern Colorado was history.
A new era of settlement occurred in 1879 when the Atchison, Topeka, and Santa Fe Railroad (ATSF) replaced the Santa Fe Trail. This allowed for the arrival of many ranchers and settlers into southeastern Colorado in the 1880s and 1890s. The Homestead Act of 1862 that encouraged plowing of shortgrass steppe grassland areas was still in force. During wet years the plowed prairie land produced wheat in abundance, but there were also dry years. The dry years of the 1930s brought drought and severe wind erosion to southeastern Colorado. The most severe impacts occurred during the 1930s Dust Bowl. The hardest hit areas of the Dust Bowl were southwestern Baca County, Colorado, and in the adjoining areas in Kansas, Oklahoma, Texas, and New Mexico. Portions of these over-plowed and severely wind-eroded areas are now part of the Comanche, Kiowa, and Rita Blanca National Grasslands.
The aftermath of the Dust Bowl resulted in homestead failures and much abandoned farmland. The National Industrial Act and Emergency Relief Appropriations Act that passed Congress in 1933 and 1935 gave the Federal government the authority to purchase failed crop lands (Wooster 1982) . The Bankhead-Jones Farm Tenant Act of 1937 gave the administrative authority over about 3.85 million acres of eroded land in many states to the Soil Conservation Service. The original intent was to restore the eroded soil and to protect the grassland resources. In 1954 the administration of these lands was transferred to the USDA-Forest Service.
In 1960 Congress designated the Forest Service grassland areas in Otero, Las Animas, and Baca Counties in Colorado as the Comanche National Grassland. The Comanche homeland became the Comanche National Grassland. This mosaic of public and private land occurs in two separate units: the Carrizo Unit south and west of Springfield and the Timpas Unit south of La Junta (figure 1). Recent acquisitions in the vicinity of the Purgatoire River have increased the size of these public lands. The current goal by the Forest Service is to manage the Comanche National Grassland land with policies that protect its cultural and natural resources.
Geology
The Comanche National Grassland occurs on two major geologic provinces: the Raton and the High Plains Sections (Trimble 1993) . Toward the west is the Raton Section with a history of volcanism. In this section, near the New Mexico-Colorado border in Las Animas County, huge piles of lava accumulated from 2 to 8 million years ago. Lava formed a basalt layer up to 400 feet thick atop the Ogallala surface sediments (Miocene Age). This basalt formed an erosion-resistant cap that protected the underlying rock while the surrounding areas slowly eroded (Trimble 1993) . The erosion-resistant, basalt-covered areas (Mesa de Maya, Raton Mesa, etc.) form an irregular-shaped network of mesas that became the divide region between the Arkansas and Canadian rivers. Basalt rocks are common in the southwestern part of the Comanche National Grassland.
The second major geologic province is the High Plains Section (Ogallala deposition) includes the eastern portion of the Comanche National Grassland. Without a hard, basalt cap this area eroded to form a gently sloping plain that extends from the foothills of the Rocky Mountains as far east as Missouri. This surface has been mostly modified by drainage patterns of the Arkansas and Cimarron rivers, but some 5-million-year-old "high plains" surface areas, with minimal erosion, still exist.
A review of the geology of the Purgatoire River (Lockley and others 1997) discusses four geographically separate areas of the Picket Wire canyon lands and emphasizes the variable geology of this valley. Of special significance to the vegetation are sections of shale and sandstone rocks at the surface. The surface shales and limestone outcrops are of Cretaceous Age and represent marine deposits of the Graneros Shale, Greenhorn Limestone, Carlile Shale, and Niobrara Formations.
In the Carrizo unit of the Comanche National Grassland are steep-walled Ute, Holt, and Picture Canyons. The largest perennial stream in eastern Las Animas County is Carrizo Creek that flows southeast from Carrizo Mesa to the Cimarron River. The Fallas, Tecolote, and Carrizo Mesas are the highest elevations on the Comanche National Grassland at about 6,000 feet (1,829 m) elevation. The relief from these mesas extends eastward to the lowest elevation on the Comanche National Grassland at about 4,000 feet (1,219 m) in southeastern Baca County.
Climate
The distance between the farthest east and the farthest west points on the Comanche National Grassland is approximately 100 miles. This is enough distance for the rain shadow of the Rocky Mountains to weaken and to allow for greater annual precipitation amounts in the eastern Springfield area. The Western Regional Climate Center (WRCC) reports a 55-year average annual precipitation record from 4 miles NNE of La Junta as 29.4 cm (11.5 inches). This is about 10 cm less than a 100-year (1898 to 1998) average annual precipitation figure of 39.9 cm (15.7 inches) recorded at a weather station about 9 miles south of Springfield.
Annual rainfall amounts on the Comanche National Grassland have a high degree of spatial and temporal variation. Even when rainfall amounts are similar for two years, or at different locations, the rainfall distribution patterns are very likely to differ. Ecologists recognize the annual variations in rainfall patterns and amounts as significant in terms of plant distributions. Farmers and ranchers are even more aware that variations in rainfall amounts and patterns affect plant growth responses. On the Comanche National Grassland, 70 to 80 percent of annual precipitation amounts often occur as rain between April and September. Significant contributions to annual precipitation amounts routinely occur as one or a few large summer thunderstorm events. The occurrence of an average weather year on the eastern Colorado plains is about as likely as an encounter with an average man: both are convenient ideas that are seldom encountered (Sears 1947) .
A study of long-term precipitation amounts, however, does show a tendency for both drier and wetter years to group together. For example, compared to the 100-year average annual precipitation amount of 39.9 cm (15.7 inches) for Springfield, the average at this location from 1933-1936 (Dust Bowl years) was 28.2 cm (11.1 inches) and from 1951-1956 (Thirsty Fifties) was 24.9 cm (9.8 inches). Five wet years preceding the Dust Bowl (1928) (1929) (1930) (1931) (1932) had an above average annual precipitation amount of 48.5 cm (19.1 inches). In the 1990s the annual precipitation in Springfield was again above average, with a mean annual amount of 45.7 cm (18.0 inches) from 1900-1997.
The variations in precipitation due to elevation are more predictable than annual variations in precipitation amounts. The rain-shadow related increase in precipitation from west to east is modified in southeastern Colorado by the increasing elevation of Mesa de Maya and other mesas toward the south. Along the ColoradoNew Mexico border the high elevations of Mesa de Maya (6,830 ft or 2,082 m), Fallas Mesa (6,296 ft or 1,919 m), Tecolote Mesa (6,060 ft or 1,847 m), Little Black Mesa at (4,730 ft or 1442 m), and Black Mesa (4,973 ft or 1516 m) affect precipitation amounts. From l982 to 2000, the WRCC reported about 10 cm more annual precipitation 20 miles south of La Junta (40.3 cm or 15.8 inches) than at La Junta. From La Junta toward the basalt-capped mesas near the border with New Mexico the tendency is for precipitation to increase and for temperature to decrease with elevation. The vegetation responds accordingly.
Vegetation
Ecologists have classified the vegetation in southeastern Colorado in several ways. The Russian word "steppe" is an appropriate ecology term to denote the treeless, shortgrass area of the Great Plains. Bailey (1998) Global or regional vegetation classifications are more useful as categories for administrative comparisons than as categories for plant species occurrence. At larger scales, vegetation classifications facilitate comparisons of the number and types of rare species, the varying amounts of protected land, and other land-use differences. Regional comparisons also help identify eco-regions in greater need of conservation but are less successful in identifying specific plant species as indicative of a particular type of vegetation. This is because microclimates and topographies are so variable that some plant species are certain to overlap into adjacent areas of other classifications. For example, plant species more characteristic of the Rocky Mountain Province that occur on the western edge of the Comanche National Grassland include: Calochortus gunnisonii (sego lily), Castilleja integra (red paintbrush), Pinus edulis (piñon pine), and Pinus ponderosa (ponderosa pine). Toward the south, plant species more characteristic of the Chihuahuan sub-province include Desmanthus cooleyi (Cooley bundleflower) and Mimosa borealis (pink mimosa).
Methods

Area Designations
The United States Forest Service administers the Comanche National Grassland as two units. The land in each unit is interwoven with private land to form an irregular mosaic pattern (figure 1). Toward the east, in Baca and eastern Las Animas counties, is the Carrizo Unit. Carrizo is a Spanish work for reed grass (Phragmites australis). The Carrizo campground is near Carrizo Creek, but Phragmites does not occur along this creek. To see Phragmites on the Comanche National Grassland it is necessary to visit the Purgatoire River (figure 2). The more western Timpas Unit is located in Otero and north-central Las Animas counties. The Timpas Formation is an older, no longer used geological name for the Niobrara Formation. The noticeable iron concretions in sections of this formation may have prompted the name "Tamps" for this creek. The Spanish word timpa (from tymp) indicates a bar of iron in a furnace hearth or "the mouth of the hearth of a blast-furnace through which the molten metal descends" (Bensen 1994) .
For plant inventory purposes the Comanche National Grassland was divided into four regions. These are: (1) Otero County, (2) western Las Animas County (south of Otero County), (3) eastern Las Animas County (west of Baca County), and (4) Baca County. The first two designations are in the more western Timpas Unit and the last two are in the more eastern Carrizo Unit. Each plant species was assigned to one or more of these four areas to provide preliminary information on distributions. A plant may be widespread (in all four areas) or present only in one, two, or three areas. Further field work is certain to improve these initial assignations.
The checklist has three possible entries for each of four designated areas: the number 1, the number 0, or a blank space. The number 1 indicates a plant species that is present in this area of the grassland. To receive the number 1, there must be an herbarium voucher specimen or definitive field identification. The number 0 indicates a plant species that is either present in a nearby region or that is likely to be found in an area. For example, because only parts of Baca and Otero counties are on public land, plant species that occur somewhere in these counties but not seen on the Comanche National Grassland, have the number 0 in their respective columns. In the western Las Animas County column, a 0 usually represents a species reported by Shaw and others (1989) from Piñon Canyon. In the eastern Las Animas Figure 2 -The Purgatoire River with tall Phragmites australis (carrizo, common reed grass) along the bank. In the 1700s, before trappers, this view of the river would include beaver dams. This canyon was a lush river oasis.
County column, a 0 usually represents a plant species reported by Clark (1996) from Mesa de Maya. An empty or blank column is the opinion of the author that a plant species will not be found in this area. Your task in using this checklist is to prove me wrong!
Habitat Designations
At small geographic scales the eco-region categories are easily confounded by variations in topography, soil, and parent materials. These variations affect plant species composition. Efforts are often made to categorize the response of common plant species to variations in site conditions as plant communities. For example, Shaw and others (1989) recognized four grassland, 16 shrubland and six woodland communities at Piñon Canyon, an area adjacent to the Comanche National Grassland. These communities are based on the presence or abundance of one or a few plant species. Each of these subjectively-designated plant communities can integrate with other plant communities. Also, a drought or a shift in grazing regime can redefine a community by altering the species composition and species dominance (figure 3). Although plant community designations are tools for range management, sorting through a variable mix of plant species dominants that define plant communities is not a goal of this report. Instead, eight hard-tochange habitats were identified.
The eight Comanche National Grassland habitat categories were selected because it was clear that many species occur only in one of these habitats. These habitats are based on major soil types, land-use, and topography: they are independent of species-based habitats. These habitat categories are established to provide an initial understanding of the locations where Comanche National Grassland plant species can be found. The difficulty of assigning plant species to only one category is reflected in the occasional use of two categories per species. In such cases, the first habitat listed is the primary habitat. Whenever a species occurs in all habitat types, one is selected as the "primary" habitat. For example, blue grama is present to some extent in all habitat types, but the open steppe is designated as its "primary" habitat. Following is a description of the eight habitat types: Open Steppe (O). This is the most common habitat, an area of relatively level plains and undulating hills (figure 3 Rocky Outcrops (R). These are areas within the open steppe, such as hilltops, where erosion has exposed a rocky surface or barren. A "barren" is defined here, in a broad sense, as a sparsely vegetated exposed bedrock of shale, shale-derived soils, chalk, or limestone soils with microorganisms in a calcite matrix (Kelso and others 2003) . The barren concept includes the Niobrara (Smoky Hills) Formation of the upper Cretaceous. These areas are important habitats for several rare and endemic plant species, both on the Comanche Grassland and elsewhere in southeastern Colorado (Kelso and others 2003) . On the Comanche National Grassland these outcrops are the habitat for the rare Frasera coloradensis (Colorado green gentian) and Lesquerella calcicola (limestone bladderpod). Other characteristic plants of the limestone/chalk barrens of the Comanche National Grassland are Artemisia bigelovii (Bigelow sage), Dalea tenuifolia (slimleaf prairie clover), Melampodium leucanthum (Blackfoot daisy), and Stipa neomexicana (New Mexico needleand-thread).
Shaded Rock Canyons and Ravines (C).
These are the steep, rugged relief areas that comprise the rocky cliffs, rock slicks, and shaded ledges in the major canyons (figure 4 Alkali/Fine-textured Soil (A). These are lowland, sometimes river floodplain areas with heavy, alkali soil. This habitat is more common in Otero County, especially along Timpas Creek, where greasewood (Sarcobarus vermiculatus), salt grass (Distichlis spicata), and alkali sacaton (Sporobolus airoides) are locally common. Pale wolfberry (Lycium pallidum) is infrequent but does occur in fine-textured swale soils. Also in Otero County are gypsum-rich soils derived from sedimentary rocks and clay-sized soil particles. In these soils there is the infrequent Oenothera harringtonii (Arkansas Valley primrose) and the more widespread Frankenia jamesii (alkali heath).
Sandy Soil (S). The Dust Bowl history of southeastern
Colorado is still evident by the presence of large areas with eolian deposits and sand dunes. In addition, there are stream beds and floodplains with deep, sandy soils. Rainwater penetrates more quickly and to greater depths in sand than in loam soils. Greater water percolation in sand means that less rain water is lost to evaporation. Characteristic shrubs on sand soils
are Artemisia filifolia (sand sagebrush), Yucca glauca (soapweed) (figure 5), and in wet years Eriogonum annuum (annual buckwheat cherry (Physalis virginiana), and crested wheatgrass (Agropyron cristatum). Native plants that occasionally thrive in the mesic roadside habitat include purple ground cherry (Quincula lobata), Gray's ragweed (Ambrosia grayi), bahia (Picradeniopsis oppositifolia), and silver bluestem (Bothriochloa laguroides). Since the 1970s, silver bluestem has migrated east and north along roadside corridors into Otero and Pueblo Counties. It now occurs as far north as El Paso County.
Planted (P).
There are only a few planted species on the Comanche. These include honey locust (Gleditsia triacanthos), mulberry (Morus alba), Siberian elm (Ulmus pumila), and the possibility of Osage orange (Maclura pomifera). Of these, Siberian elm is the most likely to establish new plants from seeds.
Plant Species Nomenclature
Floristic publications available about the Comanche National Grassland area are by Clark (1996) , Freeman (1989) , Great Plains Flora Association (1986), Harrington (1964) , Isely (1998) , Kelso and others (2003) , Shaw and others (1989) , and Wittmann (1992, 2001 ). Unpublished floristic reports from this region by Hazlett (1997) , Hazlett and Clark (1998) , Hess (1993) , and Naumann (1991) are also available. Most plant species on this checklist were compiled from these publications and from county plant lists obtained from the University of Colorado and Colorado State University herbaria.
A composite plant species checklist derived from available resources was verified and expanded by 12 plant collection trips taken by the author to all parts of the Comanche Grassland between 1993 and 2003. Field trips were planned to survey different substrates, survey different topographies, and visit each habitat type at different times of the year. More survey time was spent on species-rich rocky outcrops sites, on sandy soils, in gravel creek beds, and along riparian areas. All plant species that were seen in the field were recorded, but herbarium collections were made only for less well-known species. Over 300 plant species were collected during field work. The collection numbers for identified and verified plant specimens are on the checklist. These specimens are archived at the University of Colorado (CU) and the University of Northern Colorado (UNC) herbaria.
The taxonomic nomenclature used for this publication follows the 2001 checklist of the vascular plants of Colorado by Hartman and Nelson (2001) . The nomenclature used by PLANTS (Plant List of Accepted Nomenclature Taxonomy and Symbols), a database maintained by the U.S. Natural Resources Conservation Service (NRCS), is similar to the conservative nomenclature used by Hartman and Nelson. The Hartman and Nelson checklist includes all synonyms and relevant names for Colorado plant species. The few nomenclature differences in the Hartman and Nelson list and the PLANTS database can easily be discerned by a comparison between lists, since both lists are on the internet. The Comanche National Grassland plant checklist in Appendix I includes only the more widely used synonyms.
Discussion
Plant Common Names
Common and folk names on this checklist (Appendix I) are from Curtin (1997) , Johnston (2001) , Welsh and others (1993) , Moore (1990) , the above cited references, and from local residents. The appearance of new folk names indicates that people still notice and interact with native plants. The concept of a common name differs from a folk name because common names are often created by botanists. A botanist can come up with a common name without ever seeing the plant in the field. For example, Paronychia jamesii is called James's nailwort by botanists, while local residents have no name for this plant. In contrast, folk names usually relay a sense of direct interaction between people and plants. Folk names for Comanche National Grassland plants are: frost flower (Aster ericoides), stickerweed (Solanum rostratum), alkali weed (Kochia scoparia), and umbrella weed (Sisymbrium altissimum).
Well established folk and common names often have origins in Europe or Latin America. Only a few are Native American names. Regardless of origin, a local plant name is usually a noteworthy plant feature. For example, Tragia ramosa is noteworthy because it has stinging hairs, thus the folk name "noseburn," a reference to the "burn" caused by this plant to the nose of a grazing cow. The name "galleta" for galleta grass (Hilaria jamesii) is the Spanish word for biscuit or cookie. The use of galleta as a grass name suggests a high palatability of this grass by cattle. Tidestromia lanuginosa has the Spanish common name of espanta vaqueros (cowboy's fright).
Unlike scientific names that strive for a single correct name, a diversity of plant folk names are useful and are of special interest to an ethnobotanist (for example, figure 6). Different folk names for the same plant can indicate different interactions between this plant and people in different areas or by people of different cultural backgrounds. A good example is Sphaeralcea coccinea, a plant with the recycled European common name of scarlet globemallow. A noteworthy feature of S. coccinea is its showy, orange flowers. This unusual flower color for a Great Plains plant did not go unnoticed when someone (a cowpoke?) renamed this plant "cowboy's delight." This delightful folk name helps balance the fright incurred by an encounter with Tidestromia laguginosa (cowboy's fright). The diversity of folk names for Sphaeralcea coccinea does not end here. This same plant is yerba de la negrita (herb of the lady with a dark complexion). This is one of the oldest known Spanish names for any native Colorado plant. In New Mexico a bottled yerba de la negrita shampoo is commercially available.
There are only a few indigenous names still in use as plant common names. Among these are sego (Calochotus), chia (Salvia), and puccon (Lithospermum). The translations of indigenous plant names into English provide insights into the perceptions that indigenous people had for these plants. A translation of the Lakota name for Gaura parvifolia is "elk antler," Cenchrus longispinus is "cactus grass," Achillea millefolum is "wound medicine," and Helianthus annuus is "looking at you." The "lost blue of the Arapaho" plant is an interesting folk name that refers to a lost dye-producing recipe for the sky blue roots of Comandra umbellata.
As you read the plant common names on the checklist, think of the possible reasons for these names. It is also acceptable to devise your own common names. If you think of an appropriate and clever name, it could persist and become a well-known and accepted folk name.
Rare Plant Species
The Colorado rare plant field guide (Spackman and others 1997) tallies 388 of 3,100 Colorado vascular plants as rare. This is about one of every eight plant species in the state. The definition for rarity differs among the U. S. Forest Service (USFS), Bureau of Land Management (BLM), National Park Service (NPS), Colorado Natural Heritage Program (CNHP), and the U.S. Fish and Wildlife Service (USFWS). The Colorado rare plant field guide lists many of these variable definitions (Spackman and others 1997) . The most legally binding rare plant designations are endangered (E) and threatened (T) categories of the USFWS, because these categories are linked to federal laws that mandate protection. In Colorado there are only 13 "federally listed" plants in the T (threatened) or E (endangered) categories. None of these 13 plants occurs on the Comanche National Grassland. The USFWS also maintains a lesser category of plant rarity known as "species of special concern." The "special concern" plant species, formerly known as "candidate" species, are sometimes upgraded to T or E category species, but only if monitoring information supports such a change. In Colorado there are currently only six "special concern" plant species and none of these occurs on the Comanche National Grassland. Although the USFWS does not recognize any Comanche National Grassland plant species as rare, or potentially rare, I have selected 16 infrequent Comanche National Grassland plants for discussion.
Among the best known of the more infrequent Comanche National Grassland plants are three species formerly listed by the USFWS as "candidate" species. These are Asclepias uncialis (dwarf milkweed), Chenopodium cycloides (sandhill goosefoot), and Frasera coloradensis (Colorado green gentian). The Colorado green gentian is a Colorado endemic: it is known to occur only in this state. This rare gentian occurs on calcareous, rocky outcrops in 11 or so locations in Baca, Las Animas, Bent, Prowers, and Lincoln counties (Naumann 1991) . Four of these known locations are on the Comanche National Grassland (Hazlett 1997) . A more extensive search of calcareous outcrops in southeastern Colorado will probably encounter other populations of this gentian. The early spring-flowering dwarf milkweed (Asclepius uncialis) occurs in eight states and in about 14 Colorado counties, but it is seldom abundant. It has been collected from Sand Canyon on the Comanche National Grassland. The fallflowering sandhill goosefoot (Chenopodium cycloides) is rare on the Comanche National Grassland. The sandhill goosefoot is known from six states and can be locally common in sandy soils.
Besides Frasera coloradensis (Colorado green gentian), six other Colorado endemic plant species on or near the Comanche National Grassland are: Astragalus cerussatus (powdery milk vetch), Grindelia inornata (Colorado gumweed), Mirabilis rotundifolia (round-leaf four o'clock), Oenothera harringtonii (Arkansas Valley evening primrose), Oonopsis foliosa var. monocephala (rayless golden weed), and Penstemon versicolor. The powdery milk vetch is more abundant in the foothills of the Rocky Mountains but has been reported from the Mesa de Maya (Rick Brune, personal communication). The Arkansas Valley evening primrose occurs on compacted, fine-textured outwash soils or in loose gravel. The Colorado gumweed occurs in mesic roadsides and along Timpas Creek. The rayless goldenweed occurs on highly eroded soils in Las Animas County.
Of 121 Colorado endemic plant species listed in Weber and Wittmann (1992) , 42 species appear to be edaphic endemics (Kelso and others 2003) . Endemic to Niobrara limestone on the Comanche National Grassland are the aforementioned Frasera coloradensis, plus Mirabilis rotundifolia, Penstemon versicolor, and Lesquerella calcicola (limestone bladderpod). The limestone bladderpod is a Colorado/New Mexico endemic. Since the Niobrara Formation is more common in Fremont and Pueblo counties, these species are more common east of the Comanche National Grassland. The endemic Penstemon versicolor is locally abundant on many limestone soils in southeastern Colorado. The most unique endemic on the Comanche National Grassland is Frasera coloradensis, a species that does not occur in the foothills.
Infrequent plants that need additional survey work to discern their presence and/or abundance on the Comanche National Grassland are Amorpha nana (dwarf leadplant) and Echinocereus reichenbachii var. perbellus (Reichenbach's lace cactus). Dwarf leadplant is in Otero County and occurs in Baca County on the Comanche National Grassland. Reichenbach lace cactus is a spring-flowering cactus that also occurs in New Mexico, Oklahoma, and Texas. This cactus occurs on the Comanche National Grassland and is abundant at a few other locations in Las Animas County.
Another group of infrequent Comanche National Grassland plants are species that occur over large geographical areas but that are infrequent because their habitat is uncommon. In this category are Pellaea autropurpurea (purple cliff-brake) and Pellaea wrightiana (Wright's cliff-brake), ferns which occur along rocky canyon walls in Baca County. Also in this category are Asclepias involucrata (dwarf milkweed), infrequent in six states; Chenopodium subglabrum (smooth goosefoot), known from eight states; Mirabilis glabra (smooth four o'clock), known from eight states; and Dalea cylindriceps (massive spike prairie clover), also known from eight states.
Infrequent southeastern Colorado plant species that are not known to occur on the Comanche National Grassland include Ambrosia linearis (plains or streaked ragweed), Eustoma grandiflorum (showy prairie gentian), Grindelia revoluta (wavy-leaf gumweed), Mentzelia chrysantha (golden blazing star), Oonopsis puebloensis (Pueblo goldenweed), and Parthenium tetraneuris (Arkansas river feverfew). Only two of these species have some chance of occurring on the Comanche National Grassland. One is Ambrosia linearis (streaked ragwort), a locally abundant species of playa lakes in Crowley, Kiowa, Lincoln, El Paso and Elbert counties. The other possibility is Eustoma grandiflorum (showy prairie gentian), a floodplain plant species that occurs in 11 states but is nowhere very abundant. This species is considered rare because its habitat is rapidly disappearing. The nearest known locations for this gentian to the Comanche National Grassland are in Otero County near Holbrook Reservoir and on the Cottonwook Links golf course in Fowler. The other four species are edaphic endemics that are restricted to the foothills.
Weeds
The Comanche National Grassland checklist identifies 126 species (about 16 percent of the total) as exotic plants, species that are not native to southeastern Colorado. Although most of these are recognized as weeds, the definition for a weed is subjective. The Colorado Noxious Weed Act considers a weed as an exotic or non-native plant species that aggressively invades either agricultural land or native plant communities. Since crop plants are also exotic plants, agriculture makes a clear distinction between desired and undesired exotics. In rangelands, there are a few welcome exotics, such as introduced pasture grasses, but most rangeland exotics are considered to be weeds. For both agricultural and range land the worst plants are "noxious weeds," those that impose the greatest economic losses.
The Colorado Noxious Weed Act considers weeds as detrimental to environmentally sound management of natural ecosystems. Interpretations of "sound environmental management" affect which plant species are labeled as weeds. A definition of "noxious weed" presented by Sheley and Petroff (1999) is "... a noxious weed is any plant designated by a federal, state, or county government to be injurious to public health, agricultural, recreation, wildlife or any public or private property." This definition can include native plants and further illustrates the subjective nature of weed designations.
This Colorado Noxious Weed Act was amended in 2003 (HB03-1140) to assign weeds to one of three categories (A, B, or C). An "A" category is a rare noxious weed that should be eradicated wherever it is found. Of the few weeds in this category, Centaurea solstitalis (yellow star thistle) may invade the Comanche National Grassland. The "A" group of weeds should be eliminated while they still occur in small patches. The "C" category is for widespread and well-established weeds. For weeds in this category, control is suggested but not required. A few of the "C" weeds on the Comanche National Grassland are Cirsium arvense (Canadian thistle), Convolvulus arvense (bindweed), Bromus tectorum (cheatgrass), Bromus japonicus (Japanese brome), Salsola tragus (Russian thistle or tumbleweed), Kochia scoparia (alkali weed), and Conyza canadensis (horseweed). The "B" category weed is intermediate to categories "A" and "C." The "B" weeds occur in a mosaic pattern in the state. If a "B" weed is just beginning to spread into an area, it may designated by a commissioner as a weed for eradication. Four "B" category weeds on the Comanche National Grassland are dalmatian toadflax (Linaria dalmatica), broadleaf pepperplant (Lepidium latifolium), Russian olive (Elaeagnus angustifolia), and musk thistle (Carduus nutans). Possible category "B" species not yet on the Comanche National Grassland are Russian knapweed (Centaurea repens) and teasel (Dipsacus fullonum). Russian knapweed is well established along roadsides and in wet spots around Lake Meredith, Crowley County. Teasel is a an occasional riparian weed along the Arkansas River. Assigning a weed to only one of these categories can be difficult. For example, there are Comanche National Grassland areas where salt cedar (Tamarix) could be a category "C" weed. In other areas it is a category "B" weed.
The largest habitat available for weeds on the Comanche National Grassland is the open steppe, but few exotics can thrive in this dry, harsh environment. Exotics that do survive but seldom dominate the open steppe area are brome grasses, alkali weeds, horseweeds, and tumbleweeds, all category "C" weeds. These annual plants can set seed as very small plants, but when they have more water, such as along riparian areas or roadsides, they can dominate an area. In high rainfall years steppe area can be dominated by annual brome grasses (Bromus) and sandy pastures can have horseweed as a co-dominant with sand sagebrush (Artemisia filifolia). The years with large amounts of spring precipitation are notorious for rapid growth and rapid desiccation of weedy annuals. This can create a tinder-dry grass cover that serves as fuel for summer wildfires.
Riparian and wetland habitats are infrequent in the shortgrass steppe, but this is the preferred habitat for most of the Comanche National Grassland weedy plant species. Common riparian exotics are dock species (Rumex), knotweeds (Polygonum), Canadian thistle (Cirsium arvense), prickly lettuce (Lactuca serriola), common sow thistle (Sonchus oleraceus), yellow sweet clover (Melilotus officinalis) and the ubiquitous bindweed (Convolvulus arvense). A well-represented weed family is the mustards (Brassicaceae). Ten of 27 species listed in this family are weedy exotics. Locally abundant mustards in riparian areas are false flax (Camelina microcarpa) and several species of tansy mustard (Descurainia). One of the more aggressive mustards is broadleaf pepperplant (Lepidium latifolium), a species that is locally common along Timpas Creek. 
Summary
The checklist of vascular plants of the Comanche National Grassland has 801 plant taxa. These include 513 species that are definitely known to occur on public lands and 288 species that may occur on the Comanche National Grassland. Many of the unconfirmed plant species will eventually be discovered on the Comanche National Grassland. Of the total number of plant species on the Comanche National Grassland about 16 percent are exotic plant species.
Each of the Comanche National Grassland plant taxa was assigned to a habitat. The habitat with the most species was the wetland habitat with 22 percent of the plant species. A close second and third were 21 percent of all plant species occurring in the open steppe and 19 percent occurring in disturbed sites. About 11 percent of the total number of species were primarily in sandy soil and another 11 percent were primarily in the canyon/ravine habitat. The significance of the "barren" habitat is evident by the fact that 16 percent of all species had this as their primary habitat, even though the land area for this habitat on the Comanche National Grassland is less than 5 percent. The species in alkali soil or planted were less than one percent.
The allocations of plant species among Comanche National Grassland habitats were compared with similar allocations for Pawnee National Grassland plant species (Hazlett 1997) . The open steppe is the primary habitat for about one-fourth of all plant species in both grasslands. The proportion of species in the canyon/ ravine habitat is also similar (11 percent) for both grasslands. However, the proportion of plant species in riparian areas, in sandy soil, and on "barrens" are different. Riparian habitats are species-rich habitats in both grasslands, but the Pawnee National Grassland has 38 percent of its species in riparian areas while the Comanche National Grassland has only 22 percent. The Pawnee National Grassland also has only 6 percent of its species in sandy soil, while the Comanche National Grassland has 11 percent. In addition, there are only six percent of the Pawnee National Grassland species on barrens, compared to 16 percent on barrens for the Comanche National Grassland. These cursory comparisons with the Pawnee National Grassland indicate a relatively greater significance, in terms of plant species richness, of sandy soils and barrens for the Comanche National Grassland. Management policies should take into consideration this uneven distribution of plant species among habitat types.
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Appendix I. Checklist of Vascular Plants of the Comanche National Grassland
This checklist has 785 species in 90 plant families. When the varieties and subspecies are tallied separately there are 801 plant taxa. Of this total 513 taxa are confirmed as present on the Comanche National Grassland and 288 occur nearby. Perhaps 50 of these nearby species will be found eventually on the Comanche National Grassland. The 126 exotic species, about 16 percent of the total, have an asterisk before the species name.
The left column letter or letters refer to the primary habitat for each species. The eight habitat categories, described more fully in the methods section, are as follows: Scientific names in square brackets are synonyms or proposed names. If only a genus name is in a bracket, the specific epithet of this genus is the same as the first listed name. Common names in italics are Spanish or Native American names. Voucher numbers without a prefix letter are archived at the University of Northern Colorado herbarium. Voucher specimens with the author's collection numbers preceded by "CU" are archived at the University of Colorado herbarium. The letters after a voucher number are for Baca (B), Otero (O) or Las Animas County (LA). The Rocky Mountain Research Station develops scientific information and technology to improve management, protection, and use of the forests and rangelands. Research is designed to meet the needs of the National Forest managers, Federal and State agencies, public and private organizations, academic institutions, industry, and individuals.
FERNS AND FERN ALLIES
Aspleniaceae / Spleenwort Fern family
C 0 0 1 Asplenium platyneuron (L.) Britton,
ANGIOSPERMS (MONOCOTS AND EUDICOTS
Studies accelerate solutions to problems involving ecosystems, range, forests, water, recreation, fire, resource inventory, land reclamation, community sustainability, forest engineering technology, multiple use economics, wildlife and fish habitat, and forest insects and diseases. Studies are conducted cooperatively, and applications may be found worldwide.
